General methods and materials
Unless otherwise specified, chemicals were obtained from Sigma Aldrich (Zwijndrecht, The Netherlands) and used without further purification. Acetonitrile (MeCN), methanol, ethyl acetate, dichloromethane (DCM), dimethylformamide (DMF), diethylether and hexane were purchased from Biosolve (Valkenswaard, the Netherlands). MeCN, DMF and DCM were dried over molecular sieves (3Å). MeCN used for the labelling of the model compounds was distilled twice, once over P 2 O 5 and then over CaH 2 , prior to storing it over molecular sieves. Water was distilled and deionised (18 m_cm -1 ) by means of a Milli-Q water filtration system (Millipore, USA). All airand moisture-sensitive reactions were performed under argon atmosphere. 1 analyses were conducted on a Bruker microQTOF MS apparatus (Capillary voltage: -4500V; collision energy: 5eV) using positive (ESI + ) or negative electrospray ionization (ESI -). Thin-layer chromatography (TLC) was performed using TLC plates from Merck (SiO 2 , neutral kieselgel 60 on alumina with a 254 nm fluorescence indicator). Compounds on the TLC plate were visualised by UV light at 254 nm. Flash column chromatography was performed on a Büchi Sepacore ® X10 flash system using silica packed cartridges. Aldrich silica gel 60A (230-400 mesh) was used for preparing pre-column cartridges. Optimisation reactions were analysed using a Shimadzu SPD-20A system and LabSolutions 5.85 software (Shimadzu Corporation, Japan) . Analysis of the model compounds was performed on a Jasco system consisting of a Jasco PU-1580 pump, a Jasco UV-2075 Plus UV/VIS detector set at a wavelength of 254 nm, a Scionex 51BP 51/2 NaI radioactivity detector and a Raytest Gina data acquisition and control interface. Radiochemical purity and molar activity of [ 18 F]FES and [ 18 F]FET were determined using a Dionex UltiMate 3000 RS HPLC system and Chromeleon 6.8 software. The HPLC analysis of all compounds was performed on a Grace Alltima TM C18 5u 250mm x 4.6mm (Alltech, The Netherlands) using 70:30:0.2 MeCN/H 2 O/TFA as eluent at a flow of 1 mL•min -1 , unless stated otherwise.
Radiochemical yields and molar activity were defined following the recently published radiochemistry nomenclature guideline. [1] S-4 [ 
Calculation of radiochemical yields
The radiochemical yields of the general procedure were determined as follows: the amount of radioactivity in vial 1 before distillation as well as the amount of radioactivity of the distillate (vial 2) and residue (vial 1) after the distillation were measured in the dose calibrator. The ratio of the amount of decay-corrected radioactivity of the distillate to the amount of radioactivity in vial 1 before distillation is defined as the radiochemical yield. The product was trapped in 5 minutes at 50 °C.
The radiochemical yields of the trapping experiments were determined according to chapter 2.2. taken to determine the radiochemical purity via HPLC (see paragraph 5).
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Analysis of the [ 18 F]fluorinated model compounds
Radioactive products were identified by comparison of the retention times of the radioactivity peak with the UV peak of the injected non-radioactive reference. As the eluent first passed the UV detector followed by the radioactivity detector, the radioactive peaks were delayed for 0.35 -0.38 min compared to the corresponding UV signals. Radiochemical purity of the monitored reaction was calculated from the integral of the radioactive product peak relative to the total integral of all radioactive peaks.
[ 18 F]FES synthesis
0.1M potassium sulfate solution (500 µL) was pushed by a stream of helium (10 mL/min) over a HCO 
Comparison with routine production
[ 18 F]FES and [ 18 F]FET were synthesized following the procedure described in 2.7 and 2.8 and the products were compared with those obtained in routine production with regard to yield, purity and molar activity. An overview is given in Table S6 .
In routine production a similar procedure was applied as described in 2.7 and 2.8, but the To a solution of propane-1,3-diyl bis(4-methylbenzenesulfonate) (3.7 g; 9.62 mmol) in DMF (20 mL), sodium azide (626 mg; 9.62 mmol) was added in small portions of each 100 mg. The mixture instantaneously coloured brown. After stirring overnight at room temperature, the reaction mixture was colourless and a white precipitate was formed. The reaction mixture was diluted with water (20 mL) and extracted with ethyl acetate (2 x 50 mL). 
4-Trimethylammonium-cyanobenzene trifluoromethanesulfonate [5b]
The preparation was analogous to N,N,N-trimethyl-4-nitrobenzenaminium trifluoromethanesulfonate (see section 3. 
Reference compounds 3.2.1 3-Phenylpropylfluoride [6a,b]
A solution of 3-phenylpropan-1-ol (1.00 g, 7.34 mmol) in dichloromethane (10 mL) was cooled to -78 °C, after which diethylaminosulfur trifluoride (1.07 mL, 8.08 mmol) was added. The reaction mixture was allowed to warm up to room temperature and stirred for 3 days. The crude reaction mixture was concentrated in vacuo and purified by column chromatography (Hexane/EtOAc (90:10-75:25)) resulting in a colourless oil (498 mg; 3.61 mmol; 49%). 1 
3-Fluoropropyl 4-methylbenzenesulfonate [7]
Tetrabutylammonium fluoride (2.50 mL; 2.50 mmol) was slowly added to a refluxing solution of propane-1,3-diyl bis(4-methylbenzenesulfonate) (1.00 g, 2.60 mmol) in acetonitrile (5 mL). The mixture was stirred overnight at 80 °C. After evaporation of the solvent, the crude product was purified by column chromatography (Hexane/EtOAc (90:10-75:25)) resulting in a colourless oil (93 mg; 0.40 mmol; 16%). 1 
3-Azidopropan-1-ol [8]
A solution of 3-bromopropan-1-ol (1.00 g, 7.20 mmol) and NaN 3 (1.20 g, 18 .0 mmol) in water (5 mL) was stirred overnight at 80 °C. After cooling down the reaction mixture to room temperature, it was extracted with dichloromethane (20 mL). The organic phase was washed with brine (50 mL), dried over anhydrous sodium sulfate and concentrated in vacuo. The product was obtained as a colourless oil (595 mg; 5.90 mmol; 82%) and was not further purified. 1 
1-Azido-3-fluoropropane
Diethylaminosulfur trifluoride (1.04 g, 6.47 mmol) was added to a solution of 3-azidopropan-1-ol (595 mg, 5.89 mmol) in dichloromethane (10 mL) at -78 °C. The reaction mixture was allowed to warm up to room temperature and stirred overnight. Hereafter it was concentrated in vacuo and purified by column chromatography (Hexane/ EtOAc (85:15->0:100)) resulting in a yellow oil (66 mg; 0.64 mmol; 11%). 1 
